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(54) EXHAUST GAS PURIFYING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To improve the NOx purifying modulus of NOx catalyst when the flow of exhaust 
gas is plentiful. 

CONSTITUTION: In the exhaust system 4 of an internal combustion engine 2 in which lean- 
burning is possible, main NOx-catalyst 6 and sub-NOx-catalyst 8 by which reduction of NOx 
can be performed in the exhaust of lean air- fuel ratio are provided in parallel, and the exhaust gas 
is quided to flow into both main NOx-catalyst 6 and sub-NOx-catalyst 8 in the case of a high 
load. Hereby, space velocity at the catalysts 6, 8 can be made small in the case of a high load, 
and the NOx purifying modulus of the main NOx-catalyst 6 is improved. 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine's exhaust 

emission control device. 

[0002] 

[Description of the Prior Art] An improvement of fuel consumption and C02 for global warming 
prevention As an internal combustion engine which can attain both reduction, the lean burn 
engine burned by air-fuel ratio Lean is developed, and the part is put in practical use. In exhaust 
air of combustion of air-fuel ratio Lean, since the conventional three way component catalyst can 
hardly return NOx, development of the catalyst which can return NOx also in air- fuel ratio 
Lean's exhaust air, and its system is desired. 

[0003] JP,1-39145,A has proposed an internal combustion engine's exhaust emission control 
device which possesses the zeolitic catalyst which carried out the ion exchange of the Cu and the 
zeolite was made to support also in air- fuel ratio Lean's exhaust air as a catalyst which can return 
NOx in an exhaust air system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there was the following problem in the 
exhaust air purification system possessing the conventional zeolitic catalyst. That is, for example 
at the time of heavy load operation, since the flow rate of exhaust gas increases and the space 
velocity in a catalyst increases, reaction sufficient within a catalyst will not be able to be 
produced and the rate of NOx purification of a zeolitic catalyst will fall as a result. However, if 
catalyst capacity is enlarged so that it may be made to correspond when there are many flow 
rates of exhaust gas, and space velocity may fall, it will be hard to go up the temperature of a 
catalyst at the time of low-temperature starting at the time of a low load, and the rate of NOx 
purification will go down to it, for example. This problem is produced about other NOx catalysts 
which can return NOx. 

[0005] The purpose of this invention is related with the exhaust emission control device of the 
internal combustion engine which can make the rate of NOx purification high, also when there 
are many flow rates of exhaust gas. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, according to this 
invention, it is prepared in an engine flueway. The main NOx catalyst which can return NOx, It 
is prepared in an engine flueway. The subNOx catalyst which can return NOx, When there are 
few flow rates of the exhaust gas which flows the inside of an engine flueway than the flow rate 
defined beforehand, while making exhaust gas flow only into a main NOx catalyst When there 
are more flow rates of exhaust gas than the flow rate defined beforehand, it has the control means 
which makes exhaust gas flow into both main NOx catalyst and subNOx catalyst. 
[0007] 

[Function] When there are few flow rates of the exhaust gas which flows the inside of an engine 
flueway than the flow rate defined beforehand, exhaust gas is made to flow only into a main 
NOx catalyst, and exhaust gas is made to flow by both main NOx catalyst and subNOx catalyst 
when there are more flow rates of exhaust gas than the flow rate defined beforehand. 
[0008] When there are more flow rates of exhaust gas than the flow rate defined beforehand, the 



capacity of the catalyst which exhaust gas passes increases, space velocity is reduced by this, and 
the rate of NOx purification of a catalyst improves by it. Moreover, too much rise of the catalyst 
floor temperature at the time of a heavy load is also controlled by increase of catalyst capacity, 
the heat deterioration of a catalyst is also controlled, and endurance also improves according to 
it. On the other hand, since the flow of the exhaust gas to a subNOx catalyst is stopped and only 
a main NOx catalyst passes when there are few flow rates of exhaust gas than the flow rate 
defined beforehand, a main NOx catalyst can carry out a temperature up easily also at the time of 
low-temperature starting, and the standup of the exhaust emission control device at the time of 
low-temperature starting becomes good at it. 
[0009] 

[Example] First, the 1st example is explained with reference to drawing 1 . As shown in drawing 
1 , air- fuel ratio Lean's combustion is exhausting in the flueway 4 of the internal combustion 
engine (the so-called lean burn engine) 2 in which lean combustion is possible, and the main 
NOx catalyst 6 which can return NOx is formed in it. 

[0010] It consists of the catalyst which carried out the ion exchange of the transition metals (for 
example, Cu), and was supported to the zeolite as an example of such a main NOx catalyst 6, and 
there is a zeolite system NOx catalyst which returns NOx to the basis of the existence of a 
hydrocarbon (HC) in an oxidizing atmosphere (exhaust air of combustion of air-fuel ratio Lean). 
Moreover, the catalyst which supported noble metals, such as platinum, to the zeolite or the 
alumina is also included in the main NOx catalyst 6. 

[001 1] The subNOx catalyst 8 is formed in juxtaposition on exhaust gas flow at the main NOx 
catalyst 6. Air-fuel ratio Lean's combustion is also exhausting the subNOx catalyst 8, and it 
consists of the main NOx catalyst 6 which can return NOx, and the same catalyst. In the 1st 
example, the bypass path 10 which bypasses the main NOx catalyst 6 is formed to a flueway 4, 
and the subNOx catalyst 8 is established while being this bypass path 10. The subNOx catalyst 8 
is made into the catalyst with a heater possessing the heater turned ON at least at the time of low 
temperature in order to raise low-temperature startability. And the subNOx catalyst 8 is 
controlled by optimum temperature during operation. 

[0012] A valve 12 is formed in order to change the flow of exhaust gas. A valve 12 is changed 
by the command from the electronic control (ECU) 14 mentioned later. A valve 12 passes 
exhaust gas for both the main NOx catalyst 6 and the subNOx catalyst 8, when it is open, and it 
passes exhaust gas only for the main NOx catalyst 6 at the time of a sink and close, a flueway 4 - 
- the main NOx catalyst 6 — the downstream - and rather than the subNOx catalyst 8, while a 
three way component catalyst (CCRO) 24 is formed in order to purify NOx which was not able 
to be purified with the upstream catalysts 6 and 8, and CO and HC when an air- fuel ratio 
becomes the downstream near SUTOIKI, the platinum (Pt) system catalyst 26 is formed in the 
lower stream of a river of this three way component catalyst 24. 

[0013] When the main NOx catalyst 6 consists of a zeolitic catalyst, a zeolite catalyst is prepared 
in the part where it serves as low temperature comparatively among flueways 4 since heat- 
resistant endurance is low, i.e., the under floor part of a car. Therefore, the down-stream three 
way component catalyst 24 and Pt system catalyst 26 also serve as under floor arrangement of a 
car from it. Various sensors are formed in order to detect 1 an internal combustion engine's 2 
operational status. The pressure-of- induction-pipe force sensor 16 is formed in the surge tank of 
for example, an inhalation-of-air system, and detects and outputs the inhalation-of-air negative 
pressure of a throttle- valve lower stream of a river. This output is used as a signal corresponding 
to an engine load. An engine speed sensor 18 is interlocked with an engine crankshaft, and 



detects and outputs an engine speed. The throttle opening sensor 20 detects and outputs throttle 
opening. This signal is also used as a signal corresponding to an engine load. The exhaust gas 
temperature sensor 22 which detects and outputs appearance gas ** of the main NOx catalyst 6 is 
formed in a flueway 4. The output of these sensors 16, 18, 20, and 22 is inputted into ECU14. 
[0014] ECU 14 consisted of a microcomputer and is equipped with the read-only memory (ROM) 
which are four parts, i.e., an input/output interface, and read-only memory, the random access 
memory (RAM) which is the memory for the primary storage, and the central processor unit 
(CPU) which performs an operation like the usual microcomputer. In addition, ECU 14 carried in 
a car is equipped with the analog / digital converter which changes an analog quantity into digital 
quantity so that it can input into an input interface when the signal sent from various sensors is 
an analog quantity. If the signal from sensors is digital quantity, it is direct inputted into an input 
interface, and when it is an analog quantity, it will change into digital quantity by the analog / 
digital converter, and will be inputted into an input interface. The command signal which 
operates the actuator of a valve 12 is emitted from the output interface of ECU14. 
[0015] ROM of ECU 14 calculates engine operational status from the signal sent from various 
sensors, and stores the valve-control means which emits the command which changes a valve 12 
so that exhaust gas may be passed for both the main NOx catalyst 6 and the subNOx catalyst 8 at 
the time of a heavy load. This valve-control means consists of the control routine which has a 
flow chart as shown in drawing 3 (it explains in full detail in the 3rd example) or drawing 4 (it 
explains in full detail in the 4th example) mentioned later. It is read to CPU of ECU 14 and an 
operation is performed there, that result of an operation is sent to the actuator of a valve 12 from 
an output interface as a command signal, and this control routine controls closing motion of a 
valve 12. 

[0016] When it judged with there being a valve-control means at the time of a means to judge 
whether there is any current engine operational status based on the signal from sensors at the 
time of a heavy load or high-speed rotation, and a heavy load or high-speed rotation, the valve 12 
was opened, and when other, it has a means to calculate the command signal which closes a 
valve 12. Below, an operation of the 1st example is explained. 

[0017] When engine operational status is in a heavy load or high rotational speed (i.e., when 
there are more flow rates of exhaust gas than the flow rate defined beforehand), a valve 12 is 
changed to the location which passes exhaust gas for both the main NOx catalyst 6 and the 
subNOx catalyst 8 by the valve-control means. When other (i.e., when there are few flow rates of 
exhaust gas than the flow rate defined beforehand), a valve 12 is changed to the location which 
passes exhaust gas only for the main NOx catalyst 6 by the valve-control means. 
[0018] At the time of a heavy load or high-speed rotation, since the amount of exhaust gas is 
size, if the whole quantity is passed only for the main NOx catalyst 6, space velocity (the exhaust 
gas flow rate to the catalyst volume comparatively) will become size, and the rate of NOx 
purification of a catalyst will fall. However, in this invention, since exhaust gas is passed by both 
the main NOx catalyst 6 and the subNOx catalyst 8 at the time of a heavy load or high-speed 
rotation, the space velocity in catalysts 6 and 8 becomes comparatively low, and the rate of NOx 
purification of catalysts 6 and 8 is maintained at the comparatively high rate of NOx purification. 
[0019] Moreover, endurance will fall, when an exhaust-gas temperature goes up like [ at the time 
of high-speed rotation ], it will become an elevated temperature too much and the main NOx 
catalyst 6 will consist of a zeolitic catalyst, if the whole quantity of exhaust gas is passed for the 
main NOx catalyst 6. However, in the case of this invention, since it passes for both the main 
NOx catalyst 6 and the subNOx catalyst 8, overheating of the main NOx catalyst 6 is controlled 



and the endurance of the main NOx catalyst 6 improves. 

[0020] However, if exhaust gas is always passed for the main NOx catalyst 6 and the subNOx 
catalyst 8, according to increase of catalyst capacity, it takes time amount too much that the main 
NOx catalyst 6 becomes activity temperature at the time of low-temperature starting, and the 
NOx purification engine performance at the time of low temperature will get worse. However, in 
the case of this invention, at the time of a low load, only the main NOx catalyst 6 passes, catalyst 
capacity is maintained at smallness, the standup of the temperature up of a catalyst becomes 
good, and low-temperature startability improves [ exhaust gas ] at the time of low temperature 
like [ at the time of low-speed rotation ]. 

[0021] Next, the 2nd example is explained. The 2nd example is shown in drawing 2 , and since a 
different part from the 1st example is only the structure of juxtaposition of the main NOx catalyst 
6 and the subNOx catalyst 8, it gives the same sign as the 1st example to the same part, omits 
explanation, and explains only a different part from the 1st example. In the 2nd example, in the 
same catalytic-converter case, the subNOx catalyst 8 is arranged in the center section, and the 
main NOx catalyst 6 is arranged so that the surroundings of it may be surrounded. The subNOx 
catalyst 8 may be with a heater, as low-temperature startability is raised. 
[0022] The partition wall is prolonged in the improvement style side in the method of exhaust 
gas flowing, and the interior of a partition wall constitutes path 10' (path corresponding to the 
bypass path 10 of the 1st example) which leads the flow of exhaust gas to the subNOx catalyst 8 
from a boundary of the subNOx catalyst 8 and the main NOx catalyst 6. Valve 12 f (valve 
corresponding to the valve 12 of the 1st example) is arranged in the upper edge of path 10'. valve 
12' - at the time of open, exhaust gas is passed for both the main NOx catalyst 6 and the subNOx 
catalyst 8, and exhaust gas is passed only for the main NOx catalyst 6 at the time of a sink and 
close. 

[0023] The 2nd example has the same operation as an operation of the 1st example, and also has 
the next operation further. By having dedicated the subNOx catalyst 8 into the same converter 
case as the main NOx catalyst 6, miniaturization is achieved and loading to a car becomes 
advantageous on a tooth space. Moreover, by having wrapped the surroundings in the main NOx 
catalyst 6, the subNOx catalyst 8 cannot cool down easily, and the standup of a catalyst at the 
time of the restart after after [ a car halt ] fixed time amount progress becomes easy. 
[0024] Next, the 3rd example is explained. The 3rd example consists of the control routine 
shown in drawing 3 about the concrete configuration of a valve-control means. The routine of 
drawing 3 is interrupted for every fixed time interval and every fixed crank angle. At step 102, 
the exhaust-gas temperature ET which is the output of an exhaust gas temperature sensor 22 at 
read in and step 104 about the inhalation-of-air negative pressure PM which is the output of the 
MAP sensor 16 is read. 

[0025] Then, in order to progress to step 106 and to judge whether it is a heavy load, the 
inhalation-of-air negative pressure PM is the predetermined negative pressure PM 0 at absolute 
pressure. ****** above (for example, SOOmmHgabs(es)) is judged, if it is above, it is regarded as 
a heavy load and progresses to step 1 10, and if it is smallness, it progresses to step 108. step 108 
— an exhaust gas temperature ~ the predetermined value ET 0 — since ****** above (for 
example, 550 degrees C) is judged, and there is a possibility that the heat deterioration of a 
catalyst may arise if it is above — step 1 10 - progressing — ET0 If low, it will progress to step 
112. 

[0026] Although it is at the heavy load or elevated-temperature time when progressing to step 
1 10, then, a valve 12 is opened at step 1 10. A return is carried out after that. When progressing to 



step 1 12, although it is at the low load and low-temperature time, then, at step 1 12, a valve 12 is 
closed and a return is carried out after that. Other configurations explained the operation in the 
1st example. 

[0027] Subsequently, the 4th example is explained. The 4th example consists of the control 
routine shown in drawing 4 about another concrete configuration of a valve-control means. The 
routine of drawing 4 is interrupted for every fixed time interval and every fixed crank angle. At 
step 202, the engine speed NE which is the output of an engine speed sensor 18 is read. An 
exhaust gas temperature becomes high, so that an engine speed is high. Then, the throttle 
opening TA which is the output of the throttle opening sensor 20 is read at step 204. Throttle 
opening is a heavy load at the adult time. Then, it progresses to step 206, NE of drawing 5 and 
TA map are searched, and the present operating range is judged. 

[0028] Then, it progresses to step 208 and judges whether current operational status is in a heavy 
load and a high-speed field. For example, in the map of drawing 5 , if the present NE and TA are 
in the field of a slash, it will judge with it being in a heavy load and a high-speed field. In step 
208, if judged with current operational status being in a heavy load and a high-speed field, since 
the space velocity SV of the gas stream in catalysts 6 and 8 should be controlled to smallness and 
the rate of NOx purification should be made high, it progresses to step 210 and a valve 12 is 
opened. On the contrary, if judged with there being nothing to a heavy load and a high-speed 
field at step 208, since it should consider that low-temperature startability becomes good, it 
progresses to step 212 and a valve 12 is closed. 

[0029] The 1st example explained other configurations and an operation. Next, the 5th example 
is explained. If drawing 6 is referred to, a flueway 4 joins again, after branching to the main 
flueway 30 and a sub exhaust route 31. The main NOx catalyst 32 is arranged in the main 
flueway 30, and the subNOx catalyst 33 is arranged in a sub exhaust route 31. Capacity of the 
subNOx catalyst 33 is made smaller than the capacity of the main NOx catalyst 32. The closing 
motion valve 34 is arranged from the subNOx catalyst 33 in the upstream sub exhaust route 3 1 . 
This closing motion valve 34 is driven with an actuator 35, and an actuator 35 is controlled by 
ECU14. 

[0030] Drawing 7 shows roughly the concentration of the typical component in the exhaust gas 
discharged from an engine combustion chamber, unburnt [ in the exhaust gas discharged from a 
combustion chamber so that drawing 7 may show ] — oxygen 02 in the exhaust gas which the 
amount of HC and CO increases, so that the air- fuel ratio of the gaseous mixture supplied to a 
combustion chamber becomes rich, and is discharged from a combustion chamber An amount 
increases, so that the air- fuel ratio of the gaseous mixture supplied to a combustion chamber 
becomes Lean. 

[003 1] The main NOx catalyst 32 makes an alumina support, and at least one chosen from 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth 
like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. The absorption/emission action of NOx which emits 
NOx absorbed when this main NOx catalyst 32 absorbed NOx when the air- fuel ratio of inflow 
exhaust gas was Lean when the ratio of the air supplied in the engine inhalation-of-air path and 
the flueway 4 and a fuel was called the air- fuel ratio of the inflow exhaust gas to the main NOx 
catalyst 32, and the oxygen density in inflow exhaust gas fell is performed, in addition, the 
gaseous mixture which the main NOx catalyst 32 absorbs NOx in this case in accordance with 
the air- fuel ratio of the gaseous mixture by which the air- fuel ratio of inflow exhaust gas is 
supplied to a combustion chamber therefore when the air- fuel ratio of the gaseous mixture 



supplied to a combustion chamber is Lean when a fuel or air is not supplied in the flueway 4 of 
the main NOx catalyst 32 upstream, and is supplied to a combustion chamber — NOx absorbed 
when the inner oxygen density fell will be emitted. 

[0032] If the above-mentioned main NOx catalyst 32 is arranged in an engine flueway, although 
this main NOx catalyst 32 actually performs the absorption/emission action of NOx, it also has 
the part which is not clear about the detailed mechanism of this absorption/emission action. 
However, it is thought that this absorption/emission action is performed by the mechanism as 
shown in drawing 8 . Next, it becomes the same mechanism even if it uses other noble metals, 
alkali metal, an alkaline earth, and rare earth, although this mechanism is explained taking the 
case of the case where Platinum Pt and Barium Ba are made to support, on support. 
[0033] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow 
exhaust gas becomes Lean considerably, and shown in drawing 8 (A), it is these oxygen 02. 02 - 
It adheres to the front face of Platinum Pt in a form. On the other hand, NO in inflow exhaust gas 
is 02 on the front face of Platinum Pt. - It reacts and is N02. It becomes (2 NO+02 ->2N02). 
Subsequently, generated N02 A part is nitrate ion N03, as shown in drawing 8 (A), being 
absorbed in a catalyst and combining with the barium oxide BaO oxidizing further on Platinum 
Pt. - It is spread in an absorbent in a foim Thus, NOx is absorbed in the main NOx catalyst 32. 
[0034] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of 
Platinum Pt. It is N02, unless it is generated and the NOx absorptance of a catalyst is saturated. 
It is absorbed in a catalyst and is nitrate ion N03. - It is generated. On the other hand, when the 
oxygen density in inflow exhaust gas falls and the amount of generation of N02 falls, a reaction 
goes to hard flow (N03— >N02), and it is the nitrate ion N03 within a catalyst thus. - N02 It is 
emitted from an absorbent in a form. That is, a fall of the oxygen density in inflow exhaust gas 
will emit NOx from the main NOx catalyst 32. If the degree of Lean of inflow exhaust gas 
becomes low as shown in drawing 7 R> 7, the oxygen density in inflow exhaust gas will fall, 
therefore if the degree of Lean of inflow exhaust gas is made low, NOx will be emitted from the 
main NOx catalyst 32. 

[0035] on the other hand, when the air- fuel ratio of inflow exhaust gas is made rich at this time, 
it is shown in drawing 7 — as — unburnt [ from an engine / a lot of ] — HC and CO discharge — 
having — unburnt [ these ] ~ HC and CO — oxygen 02- on Platinum Pt It is made to react and 
oxidize, if the air- fuel ratio of inflow exhaust gas is made rich, in order [ moreover, ] for the 
oxygen density in inflow exhaust gas to fall to the degree of pole an absorbent to N02 it emits 
— having — this N02 it is shown in drawing 8 (B) — as — unburnt ~ it reacts with HC and CO 
and reduction purification is carried out. Thus, it is N02 on the front face of Platinum Pt. When 
it stops existing, it is N02 from a catalyst to the degree from a degree. It is emitted. Therefore, 
when the air- fuel ratio of inflow exhaust gas is made rich, NOx will be emitted to the inside of a 
short time from the main NOx catalyst 32. 

[0036] Thus, if the air- fuel ratio of inflow exhaust gas becomes Lean, NOx will be absorbed by 
the main NOx catalyst 32, and if the air-fuel ratio of inflow exhaust gas is made rich, NOx will 
be emitted to the inside of a short time from the main NOx catalyst 32. The subNOx catalysts 33 
are also the main NOx catalyst 32 and same catalyst, and do the same operation effectiveness so. 
[0037] The routine for controlling the closing motion valve 34 is shown in drawing 9 . This 
routine is performed by the interruption for every fixed time amount. Reference of drawing 9 
reads the engine load TA, for example, throttle opening, at step 302 first, subsequently, the flow 
rate of whether the throttle opening TA is larger than the opening H defined beforehand and 
exhaust gas (a heavy load — do operation or not?) has it judged at step 304 whether it is beyond a 



predetermined value Case [ the case of TA<=H ], i.e., when there are comparatively few flow 
rates of exhaust gas, it progresses to step 306 and the closing motion valve 34 is made to close 
the valve. Exhaust gas is made to flow only into the main NOx catalyst 32 by this. 
[0038] On the other hand, case [ the case of TA>H ], i.e., when the flow rate of exhaust gas is 
abundant, it progresses to step 308 and the closing motion valve 34 is made to open. In order to 
flow into main NOx catalyst 32 and subNOx catalyst 33 both, exhaust gas makes space velocity 
able to fall and can make the rate of NOx purification of catalysts 32 and 33 improve by this. The 
NOx catalyst of an absorption/emission mold which is used by this example shows the high rate 
of NOx purification only in a narrow predetermined temperature requirement. For this reason, in 
order to raise the rate of NOx purification, it is necessary to make an NOx catalyst into a 
predetermined temperature requirement in all operational status. At the time of low and inside 
load operation, pass exhaust gas only for the main NOx catalyst 32, and it is made for the 
temperature of the main NOx catalyst 32 to become in a predetermined temperature requirement 
in this example. In the time of heavy load operation which an exhaust gas flow rate increases and 
serves as an elevated temperature By making exhaust gas flow into main NOx catalyst 32 and 
subNOx catalyst 33 both, the temperature of the main NOx catalyst 32 is made to be able to fall, 
and the rate of NOx purification can be raised by all service conditions by making temperature of 
the main NOx catalyst 32 and the subNOx catalyst 33 into the inside of a predetermined 
temperature requirement. 

[0039] Moreover, as for the artificer of this application, the NOx catalyst of an 
absorption/emission mold found out that the rate of NOx purification was raised at the time of a 
temperature up. In this example, whenever the inflow of the exhaust gas to the subNOx catalyst 
33 is started, the temperature up of the subNOx catalyst 33 is carried out, and the high rate of 
NOx purification can be obtained by this. Next, the 6th example is explained. The structure of 
the whole internal combustion engine of the 6th example is the same as the 5th example (refer to 
drawing 6 V 

[0040] The routine for controlling the closing motion valve 34 is shown in drawing 10 . This 
routine is performed by the interruption for every fixed time amount. Reference of drawing 10 
reads the engine rotational frequency NE at step 402 first, subsequently, the flow rate of whether 
the engine rotational frequency NE is larger than the value S defined beforehand and exhaust gas 
(high — do rotation or not?) has it judged at step 404 whether it is beyond a predetermined value 
Case [ the case of NE<=S ], i.e., when there are comparatively few flow rates of exhaust gas, it 
progresses to step 306 and the closing motion valve 34 is made to close the valve. Exhaust gas is 
made to flow only into the main NOx catalyst 32 by this. 

[0041] On the other hand, case [ the case of NE>S ], i.e., when the flow rate of exhaust gas is 
abundant, it progresses to step 308 and the closing motion valve 34 is made to open. Exhaust gas 
is made to flow by this by main NOx catalyst 32 and subNOx catalyst 33 both. Also in this 
example, the same effectiveness as the 5th example can be done so. 
[0042] 

[Effect of the Invention] Since exhaust gas is made to flow only into a main NOx catalyst 
according to this invention when there are few flow rates of exhaust gas than the flow rate 
defined beforehand, low-temperature startability is maintainable good. Moreover, since exhaust 
gas is made to flow by both main NOx catalyst and subNOx catalyst when there are more flow 
rates of exhaust gas than the flow rate defined beforehand, the space velocity in a catalyst can be 
stopped and, as a result, the rate of NOx purification can be raised. 
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*4*yimLx*E^A nca»s*fc-fe*^7-f 

[0004] 30 
H^W^U^k-fiSHl U>>U fiawHf*^ 

■C+fl-4RiB*± t i k 1*: tgftk LTHf 
*54 h^M^^NOx#-fk^>T*^T a . U>> 

Tf* J: 5 CJWISiS** < -T£> k . Milf fifi w 

*6<T-jTL*-5. <ICD|^]S{4. NOx^STcBJIg^ffe 40 
OTNOxJBMEtov^t^-f*. 
[0005] *«BB<oi WliS»wr^<oSHb6^v^*& 

[0006] 

&mmz£tai. «wsfswi»fci6»tfe*LNOx*a 

TC^fil^riN OxMt . flM0BBU&£KI1-6*iN O 
xSrSTC^Sg^iiJNOxM^i:, flHglftjlftl*]£ftft. 
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w^Noxji«K«LfcSKwrx^aA-tt-L«>«kftt 

±NOxj*^J:t^NOxj»««?|«tllMJWrxta[ 
[0007] 

j&&Mi;fcs»j: o^fr^ksicji^NoxiBiEwwc 

htUiMJtt*)^b #tett±NOxiHi*i AWMNO 
xM&«W^^#x#«EA-£ UbfeiU . 
[0008] ,liit::J:~>T, aatfxaSttaWJ&b 

x«^^^X^^#±^^tT., ±NOxMJ|^ 
[0009] 

s^ifcu-y^M^m+TNOx^STc-fr^ 
iNOxjuaie^tfetiT^i. 

[00 10] Cl<9idfr±NOxM8E6?>-WkLT. 

(fcfcitr. cu) Z4*y$MLx-e*7 4 

Ox£«^*4£:*54 h^NOxJHB&tf&S. 

ttttfc±NOxJ!«|6fc:**ii4. 
[0011]±NOxJ!Bl6t. SBWfXitthJJ^ 
iBNOx««8*«aJtfe*t4. iJN0xftlt&8i£ 
^it'J-y^^^M+T'NOx^STC^^ 

±no 6 1 HttoM&&>&j£& . ^ i nam* 

14. vmmmizttLx: ±.noxjm6&W'W 

CO&tplZ, HNOx«|«8A«KJt<9*l6. g!|NOxM« 
8(4. ffiatt»tt£±»fSjfc«>K:. 4"*<kfcfl8BSfc 
ONtSiiib-^S^flLjth-^ftSJiaik &fxT 
US. -eLT, ®£4'{±llNOxM^8(4a[)iMc^ 

[0012] sfswrx«aaiifl]«i.63tft'fc» #1 2 

tfKltfcfl*. #1 2{4f^tt*€ : F©JfflIgS (EC 
U) 1 4t^CO^Zi-yXmt^tll. #1214. 
IB^flffcl4±N O xj|S$SE6 kiJN O xflt^8<0M^tSf 
SWT^SSL, W^ffcU4±NOx«K6<Wk:S»wr 



3 

^SrST*. «5lSl»4fcli, ±NOxM$6J:Di>T^ 
Hfc, *»oMNOx«K8J:9fcT8Hllfc. £$*Jt#* 

TJWfcti**l. : 3ra»->fcN0x* s CO, HC£Mltl> 
fctf>fc. HTCgl^ (CCro) 24sWJ»tfe*l4ktt> 
ft:, i^H7E^2 40T»ca^ (Pt) 6 

[0 0 13] ±NOx|«t6*»-tf*9'f hJRJIMfe&^Jft 
7E^2 4. PtlHJfii2 6fc4fc*Pi<OffTlBBfc ! 5: 

4. rtai«w2«03ite«»*«iaj-f4fc«>k:, a*wr 

yfra»Klt6;h.S. fiSWEa-t^l 6J4. fcfcitf 

0«a«i*{Ht-Ctll*'t*. xn? WHSUfcfey-0-2 

4fcli. ±NOxj»«6<»5a}^iB*«iasLTai^4 
*MUB-fe>^2 236flWt4>ix*. ■lii^-t^l 6, 
18, 2 0, 2 2«aj*ttECU14tA*3it*. 
[00 14] ECU14(i, vOnnyta-^H 

^^E UT'^-SU-H^-yU^^U (ROM) , 
fflW^t'JTJbS^y^Ar^-feA^U (RAM) , 

«*fc2S*T*$ *yh yjvru*. vtJ-- -y h (cp 

U) £flttTlV&. i<?5ffiC <Pi{C&»3;h.<&ECU 

x-AfcXflSfl*. #1 207?^.xX-*£fEiJjf 
**B*ft-f<4, ECU14^>aj*'f y#-7j-^3&»ia 

[00 15] ECU1 4<7)ROM(4, S*tf)-fey-»h&>£> 

fcl±, *|^**±NOxj|^6fcllNOx*«8tf>lf 
JfcSW- J: -3 1 2 £«B£4 JB*£«jtf-4#M»* 
SilMftU-C^S. £0>#l9l«#8fct. tt3***H3 

{mmmxmm iwm4 (m4$mmxmm 

JSoT^S. ClOtiaW^f-ytt, ECU14«0CPU 
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[0016] ^^wi. -byum^fe^fi^Ka^ 

fcfc*4:W3eLfckStUi#12*ll!*, *WjW*>i: 
»W4#12*Wt4t&fr«^?&S9W*#Ri:, ** 

[0017] «Hm4Wi^ffi^(4*iiHEatt(= 

10 h h t % KJis "rtrfcfc . mjfxri&Mifif'to&b 

nfcaaijio^^ksfcji. #1 2j4#a»¥afcj:-> 

X. ffl^*£±NOx*M6fcfflNOxftHt8tf>Kfr 

*W4. #1 2(i#l!l##»lcJ:-5T. 8fM#x£±N 
o 6 ttfcfcSW-ffiEfcWBi £>ft& . 
[0018] ffiaffi*fciiifiBftlU£ii?£tt, 
l±fcT*4j&»£>. t>Lt*^M*±N0xj!BI6O* 

12:. ±NOxJ|«6fcBJNOxJIW8^H*fcSWWrx 
Mi«6 , 8»NOx«Mfc*J41fc«W«V^NOx* 

[ o o 1 9 ] t fc. ©jsm^wj: s wasia**^* 

fcSfc. »^^^**±NOx«i6fc8W-i:Ka 

30 &«*)^lc«t. ±NOxJ^6fc»JNOx|^8«W 
3frfc»*W* ±NOxJj«6<9iaSki^$;fU ±N 

o xMM 6 vMM&fi rsi_b-r £ . 

[00 20] L*»U §KWrxS±NOxJiai6 
fcg|NOxftil^8t3»iE-rfc. jBBtSaOJtt^ti-jT. 

«autes»<c±No xj^6#at^t^6<otBaa 
*>>*>0)§r, ttii«»NOxjM:ta&wiflrt-*'e* 

[0021] mzm2mtm£^xmwi-h. %2% 

±NO xflj^ 6 tgijN O x%m8cr>mi<?>ffii&<?)*-X'b 

i»t>* m-nmwjMigMwtmm^ttix 

^■-^rtfc, «f*a5fcBJNOx««t8*«asii. ^e<7) 
a^OiHttidtciNOxijaiej&tiBBSii*. sjn 

50 -c*-jTfcJ:v\ 
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[ 0 0 2 2 ] SUN O xj$4$8 t±N O xfcfc&6 

» i o ' (m nftwww i o fc*f*s-r 4« 

ft) *»j*l/o*4. iiSSi 0' «±SW»t:ti. #i 

2- <m3yB^i2fctfjw6#)#Ea3*i 

4. #1 2' tt. IH<^fc$E^*£±NOxftHt6i: 
UNO xttt£8 0>W2rfc8i U H««*fc«$ur;**± 
■N0xjffltt6tf)*fcSrt\ 

[ o o 2 3 ] m mmmam i summon t m tm io 

;v*-x_bfim:&4. ifc. ijfoDfciNOxJiHKe 
-CfSiWfi fcCi 0 . INOx|«8^l;< < . * 

sgSfc$r4. 

[0024] <KfclfS3lSitHteovvcili5W-S . »3g| 
%0K*« #M#fa^ttW*«fc^4i»?. 03 

4. XtvTl 0 2T\ ©^.JE^-by^l 6£>atfjT*fc 

■9-2 2<oaj*-C*6«StfflKET*i«iO. 
[0025] tlV^-C^T-zT" 1 0 6 fcjt^. ©tffi*^ 

fcft t , osMtffip M^siestff -cmjefiff 

PMo (fcfci.tf SOOmmHgabs ) ELbWffr&flje 
U eLh^^StffkWSrLT^rvri 1 OfcJt*, 
/J^Xr-yTl 0 8fc»tf. Xf'vTl 0 8T(i. #E 
&ftW5r£tlE To ( fc t X. (f . 5 5 0 'C ) JJLb&»5j&» 30 

cr)X'Xy-- y ri 1 Ofcit^. ETo iOffiWUT-Xf-y 
71 1.2fc«tr. 

[ 0 0 2 6 ] Xf 77 1 1 0 fcjRt*&« N K£<bj\ £ 
fcttSfflBS-Cfc***. Wt^:«Xf771 10T# 
12£M<„ *<0fty*-V*-4. XxvTl 12fcit 
trtteli* ttftflf*»oflBai$'CJb4#*«)i: * fcttx-f 
1 771 1 2T'#1 2£fflt, %<m.W-V^-h. Z<7) 

mmm. miimima&wvmiLti:. 

[0027] <XV^-CSJ4HSSWt:-3^-CifflW-6. 114 40 

4t>«T. H4t^S*utfflI»P— f->3&»<?>jS*. 124 

-ft«fc§<J2>*;fx4 . Xfv72 0 2t, xy^>0(BR 
-fey? 1 80ffi7J-CJ)-Sxy^yii]eaSNE fr^S 
tr. xyi»HIlE3S^*^^mfi(i^< £4o tto 
X. Xf7T2 0 4Wn7 WMfflJg-fey^OWitiTJ 
T*4*o? M/BM?TA£fB&tr. xovh*(MW« 

ti*afflrr*4. «wc, xr-/72 0 6fcji 

05<7)NE, TA7-y7£-tf-f-Lt\ *I£tf)jIS& 50 
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[0028] j^TXv^y7°2 0 8fcjt*. ^£^3^ 

l*aw>««fc:**Uf. KM<fMS3£M«fc&4fc«£ 
•f4. *T"y72 0 8fct3W^ S&OHBIftBbKfta 

4 #*SW)2ISBKK SVJ /McflHH UNOx 8Mfc#* 
K<-f^-C&4#^ Xf772 1 0fc3tA/C#l 2 

m<. awe* *Tv7208ttamiitf8aiffl& 

JBI - *.* T<64*S>. Xf772 1 2fcjttA/C#l 2 5r 
Ht4. 

[0029] ffloffidL #ffliiH l*SIMT«t^. 
&fcl^lSttWfcoirvc»ajft4. H6£#fS-f4fc. 

ti±3£Kl»3 0 kH££tifift3 1 
fc«BV-&SW4. ±«SBi»3 0fcl±iNOxjBBl3 
2#EBS*U iHB£IR3 lfc(il|NOxJ|«t3 3*r 
EM3il4. BlNOx]«3 3«««i±NOxaHl3 
2<OSMJ:0^S<Sfi'C^4. IiJNOxM&3 3 J: 

0 ±^«sjp^ik 3 1 wmm 3 4 *>ie*$^4 . 

ioBB!#34tt7^f-jiX-^3 5fc:J:->TB»5 
fL. 7?faX-^3 5J±ECU 14teJ:->"CiWflSil 
4. 

[0030] H7t4«l«aMftS*»fe»ajSfJ.4SBWrx 
4>«f^«*«*<Oift«*IW&Wfc^L,'C^4. 07*> 
A>*)4»4 J: ^fcjW!J^frfeSfaj3fL4SKiWr^*^>*« 

h c , c o <?>&mMgmzmzixh&ism£mt 

v*£%&aZWzL. «WSS3&»<3«RBS<t4tlKl 
*"xtfJWKS02 <0it4flMSSrtfcffi»&Sii4a6«w 
^m*^' 'J - ^ t*4 Hif*8*t4 o 
[003 1 ] ±NOxjM«3 2tt0li.tfrA'5-f*fi* 

a. Uf-^ALi, •b^ACs<0«t^7/W l J^ 

3&«ffl»Sit-rv^4. «IPiR^jif&i5J;l>miifi&4i*ifc 
tt»S*ut2SttiJ:V«Wwa:*±N0x«aE3 2^W 

ti&jmtfzrtsmttwth t:«±NOx«3 2 
{±^A#^**^«S^Jt* 5 v—y<nt% til n o x iift 

NOxt»aJi-4NOx<0«ftEBfffflSff-5. Srfc, ± 

n o x«3 2±a<o«aa»4 rtfcii»H«v^4s«*« 

fc«»Sit4»^««2a8itfcHBct. ^Tico^ 
fc(i±N O x^3 2 {ifiS^rtfc«*&$il4«^Mw 

saufa^u-^t^wiNOxiBHRU ei^rtfc 

Ox£Jfca3-f4ifcfc=5:4. 
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[0 0 32] ±ao±NOx«B83 2*«l!HfSUlRrt 
fcEHt*Uf£<0±NOxJIH!3 2(iH^^NOx<^)© 

ov vc tWH 6 fr-C&v ^Jfft- 1> 4 . LA> Lfctf & £ CO© 
ttfliftUBIiia 8 fcjj?t J: o tt * * -XJ» TfihtlT V >6 

[ o o 3 3 3 fip^, . atfj&urxsWWr o y -vtefc* 10 

0(ie^Pt<7)^ffl±-C02 - fcKJSU N0 2 
(2NO + 02 ->2N0 2 ) . fcVVC&ftSftfcNOt 

o-awiaAP t ±THfc:iMi:s*ioo«airtfc(RC3 

ftTgHt;^ABaOki&£L&#^ 08 (A) 

Srr^. £<7)i3fcLTNOxtf±NOxM«3 2rt£ 
W3&iih. 20 
[0034] aAttSWTx+^IBRftJE^v^lS 0 6& 
Pt^HT'N0 2 j&«£j£S*u UBHE^NOxiRittlE* 

>-NOs - #±i££;fil>. v!ii{c*fLT^A#m^4 1 
««3R»S*HST tt N O2 <04)SJbWST-t & kKJS 

a«i6j (nos - ^no 2 ) eifc*. »f< 

NOx*re32frfcNOx#;ftai$il*£fcfc£*. 0 

TJE^tfx » y - y cr>m& * -ffitfiN o x 
3 2frfcNOx0%a}S*U£i:te ! 5r4. 

[0035]-*, zcotz mMsmtfzn&JNti u 

•yf-te-f * k07 fcipSfUi <fc dte«W*»4>tt*M<0* 
*hc. co*^ffiS*i» ztit>*mc, CO(iS& 
Pt±***Oi - fcEJKLTRfttfUbMU. t 

2 jWftfflSfU C1C0NO2 {±08 (B) IZTfiZtLlXl 40 
*>J:dfcl/CS&Pt0)aH±fcNOi *«£ttl,$:<£ 

±NOxjB*E3 2 3&»iaNOx*«»ajSfi6ifcfc J 3r4. 
[0036]d<7)a:d iz^mnrtxngmttf y -v 
JCfc*fcNOx#±NOxJ||&3 2£*lKS*U oSASf 
SWT **)2«H:£ U vf ttSkNOx O x mk 

3 2s&»feSl«aK)-5*fc:*ajS#iS. fflNOxHH§3 3 
i>±N O x|«3 2 i: HttaflUrcft 0 RS*>fl#aMt: 50 
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[0037] H 9 cuffing 3 4 fc*>tf)/P- 

2T\ OlitefiL MitfxnvhA«KTA*«K*a4 
flft. &^T\ Xr-y7'3 0 4T\ ^D-yhyHilTA 

#3 4*W#*W>4>ii*. iftKJ^TSWWfxtii 
N O xMtt 3 2 L£> 4>*l4 . 
[0038] TA>H<0*&, "f UWUT 

x<3aufe&*£**c* xfvr3 0 8fc» 

BMB#3 4*«BH#-*LA^*. Ztilz^XWR 
^»i±NOxjlfc«3 2«J;VMNOxjMBI3 3Pi«fc: 
8RX"fiJt«)fc, S|S]JIS$:ffiT-ti:L«)TSl!lSE3 2, 3 
3«0NOxft^£m±#Ltt4£fc*«-eSft. *H]|£ 
WCfflv^-CV»6J:34l»ftaja»NOxjBBWi % J5fffi« 
»v^BflBEHTL*«v^NOxiMyp*^3*^. 
fcft % NOxjWb**»«>*fcAfcH4*fe»9>4iPK«JB 

S. *HfS^JT{i. ffi • +mfi3M0^cttiNOx||Bl 

3 2«f*tfcffiSWfX*a[LT±NOxJIHSE3 2<0iB«* t 

«*U*>0(Sai:*ft«fi*BIR«r(ctiV^'Ctt. ±NO 
xjBBl3 2tJJ:VaiNOxMai3 3Pf#fcStSWrx^iil 
A«W>4ifcfc:J:^T. ±NOx««3 2«aS5:fS 
T*Lf>T. ±NOx«3 2fcJ:t>'gijNOxM^3 3 

[0039]*^:, *UM^H4K2, "SlfeaiSoNO 
xJBB»iJMBi«fc:*jv^ N o x^b^* { sy> hfih z t 
Sr^V%aSLfc. ^WIMTtt. MNOx*B*3 3'v»«0» 
M^xo»i£A* { gB4&$ni>fttIiJN O x «UK 3 3 
S*L, i*i(cJ:-5 , C*^NOx»ft#*#4ii:36«T* 

mmktowmiM 5 mmt mvh & ( m 6 # 

S3) . 

[00403 H10 (cunm#3 4 anj-ifewwi- 

4 0 2T-. mm&WEim*&*ti&. k^x\ x 

x«8£fi^*M£ffiJ,Ui*^*#(j^§iis .. NEg 
citfcJ:-5-C«BMf^»±±NOxJ!Sai3 2<0*fcax* 
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[0 0 4 1] NE>SC0^ -f^*>, 

M»#34#»#tfW>«l*. £*tfCj:->T»« 
#.*li±NOxJU*3 2 feJryiijN 0x84^3 3W*fc 

[0042] 

Sf»#*#^tf l^feftifctofc:* ft&tt»tt£Jl# 
SHU:D^fc£«i±NOxM«fcJ:i^NOx«ai 

[Bliii<OfB*«KBH] . 

[01 ] *JH^*lllil^fcff*rttt«§B<o«f«iWt 

[02 ] *mnm2mmmmzmmmmit 
[03 1 *mcommmmm&fimmcr>$mmt 



10 



20 



[04] *mcom4mizMmz>n®m<?)vmmt 

[05] 04<7)7O— H— h-CfflV^il*TA»NE 

[07] TO^feffiajstiistswr^+^sfeMiHc, c 

[08 ] N O x<0«»ai#ffl*8li»f *fcft«H"C* 

[09] xmicomsmmzmftimmwvmmt 

[010] *^^6HJ£0iIt^^«<iB3cO^^ 

*. 

4-SBW1B 

6, 32-±NOx«Bt 

8, 3 3-MNOx«MK 

12-# 
3 4-IBB# 



[01] 



[05] 




4 

6-±NOx MHE 
8-MNOx Mtt 
12"* 



TA 




NE 



[07] 




-*■ !>-f 
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